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HOLOGRAM ELEMENT AND FOCUS 
DETECTING MECHANISM THEREFOR 




ABSTRACT : PURPOSE: To obtain a desired diffracted light beam approximated to a light beam in a 

parallel optical path even when plural diffracted light beams are utilized in a convergent or 
divergent optical path by forming a pattern along a specified curve. 

CONSTITUTION: A hologram element 12 is arranged in an optical path converged by a 
converging lens 11 and diffracted light beams 13, 14 of positive and negative first orders 
are generated. On the hologram element 12, a pattern is formed along the curve 
F(x,y)+M(x,y)= constant by using an original function F(x,y)=ct.y with a proper constant a 
and a compensation term M(x, y) being an odd function in reference to y on the orthogonal 
coordinates (x, y) setting a y axis in the direction of diffractive separation. Since the 
compensation term M(x, y) of an odd function is added, the same compensation is 
performed for the positive and negative diffracted beams 13, 14 when convergent 
spherical wave is made incident. Especially, when 
M(x,y)=v=b.(x 2 y+y 3 ) is assumed by using a proper constant p, 
the coma aberration in the diffracted light beam of the convergent spherical wave is 
compensated. 
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Translation of a related portion of the cited invention 2 
[0007] 

[Problem to be solved by Invention] However, in order to reduce the 
size of the entire optical system, the head, etc. of the optical disk device 
often requires what is called "finite optical system" without interposing a 
parallel light path halfway. In such case, a hologram element must be 
disposed in convergent or divergent spherical wave. If a pattern shape 
in the light path is applied as it was, a desired diffraction luminous flux 
cannot be obtained. In particular, like the above example, when a 
plurality of diffraction light of the hologram element are utilized, they are 
dependent from each other so that even if the pattern shape is 
determined as desired, it is difficult to optimize them at good balance. 

[0008] An object of the present invention is to solve the above 

problem and to provide a hologram element in which a desired luminous 
flux approximate to luminous flux in the parallel light path before 
correction can be obtained by the application of appropriate correction 
to the pattern shape even when a plurality of diffraction light is utilized 
in a convergent or divergent light path, and a focus detection mechanism 
in which such hologram element is used. 
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PURPOSE: To obtain a desired diffracted light beam 
approximated to a light beam in a parallel optical path 
even when plural diffracted light beams are utilized in 
a convergent or divergent optical path by forming a 
pattern along a specified curve. 

CONSTITUTION: A hologram element 12 is arranged 
in an optical path converged by a converging lens 1 1 
and diffracted light beams 13, 14 of positive and 
negative first orders are generated. On the hologram 
element 1 2, a pattern is formed along the curve F(x f y) 
+ M(x,y)= constant by using an original function F(x,y)= 
ar.y with a proper constant a and a compensation 
term M(x, y) being an odd function in reference to y 
on the orthogonal coordinates (x f y) setting a y axis in 
the direction of diffractive separation. Since the 
compensation term M(x, y) of an odd function is 
added, the same compensation is performed for the 
positive and negative diffracted beams 13, 14 when 
convergent spherical wave is made incident. 

Especially, when M(x,y)= v =b.(x2y+y3) is assumed by using a proper constant /? , the coma 
aberration in the diffracted light beam of the convergent spherical wave is compensated. 
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